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"Electron-Microscope Study of Br. abortus and B, suis Cells at Different
‘Periods of Interaction with Tb Phege Particles"' - B

Moscow, Zhurnal Mikrobiologii, Epidemiologii i Immunobiologii, No 2, 1970, pp
T6-78 BRI S :

Abstract: A fundemental difference was noted in the interattion of Tb phage
‘particles with cells of the two Brucella species. In preparations of ultra-
thin sections of Br. abortus, cells with adsorbed phage parvicles were seen
after lé-3 hours of contact. After 6-9 hours. of contact, reproduced barticles
were clearly visible within the cells egainst. the background of cytoplasm.
There were also ultrastructural changes in the nucleus and ¢ell wpll. The
effect of the phage on B. suis was quite different., The preparations con-
tained phage-free, unaltered cells or cells with‘adsorbed particles. Experi-
‘ments with several B. suis strains failed to reveal the presence of. phage
particles within the cells. Large quantities of detritus observed in several

~Vvisual fields vere indicative of destructicn of ‘the cells, possibly caused by
o "lysis from without." B IR PR .
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- ELECTRON MICROSCOPIC STUDY OF THE :SECTIONS

. OF BR. ABORTUS AND SUIS CELLS AT VARIOUS PERIODS

~~ OF THEIR INTERACTION WITH THE CORPUSCLES

. OFTbPHAGE. TN

N. N. Ostrouskaya. A. 4. Manykin, Lo Tolmucheva

In ultra-thin sections of Br. abortus and-syjs cells prepared zfter 3 different period of

contact with corpuscular Th phage there was revealed a principal difference in the interaction
of the phage and cells of the mentioned species of brucella, Various periods of interaction of
the phage and cells were revealed in the sections of Br. abortus celfs: the time of adsorption, -
the intracellularly Iocalized reproduced corpuscles ‘of the phage and their exit, changes.in
submicroscopic structure of Br. abortus calls were also noted, Intéraction of By, suis cells
with the corpuscles of Th phage were limited by the process of adsorption. This pointed to the
fact that the lysis of Br. suis cells observed in the presence of multiplicity of infection is

. conditioned by slysis from withouts. Pooans IR » : :
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-ZUKOV V. G., KARPUKHIN v, I., RUDNEV N I., TOLOK V G, |
“Study of the Stability of a.Plasma Jet in the Magnetic Field of a Divertor"
: F1z ¥p1azmy i prob] upravl termoyauer. sinteza. Resp. mezhved sb.
(Plasma Physics and Problems. of :the ' Controolled Thermonuclear ‘Fusion.

Republic Interdepartmental Collection) 1972, No. 3, pp 213—2”0 (from
RZh—F121ka No 11, Nov 72, Abstract No 116"96)

Translation. The stability of plasma motion in thé magnetlc field of a

~ divertor was studied. Observations: ‘with the aid of a plasmascope and mea-
surements of radiocelectrical fields. in the plasma showed, that: the instabilicy
of the rotating plasma occurring in the longltudinal magnenc field of the
solenoid 1s effectively stabilized by the divertor magnetlc field .
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ZEMSKOV, G, V., KQVAL'CHuk, Yy, M., SHARIVI(ER; 8. Yu., ahd TOLOK, V. X.»
Odessa Polytechnical Institute, Kiev Institute of Civil Aviation Engineers,
Institute of Problems of ﬂaterial_Scienca, Academy of Sciences UKISSR

tion Coatings with the Base'!‘v 7 _ v
,v',‘k.iev,: Poroshkova'ya bletallﬁrgiya,' No 112.; Dbec 73, pp ;?4_27 :

- Abstract: The authors studied -'the"inf

luence of substrata of molybdenum
‘and nickel aluminide on the bond strength of plasma coatings containing
2 solid lubricant with the base, The,i’nitialv material used to apply the
sublayer was molybdenum powder or i composite Al-Ni: powder produced by
chemical deposition of nickel: on a]uminumxpartlclesg It was found that
the use of 3 substratum of-nickél-alumihi@e during plasma atomization of
- antifrictiop coatings containing molybdenum disulfide as the solid lubri-
-€ant increased the bond strength by ~30%. . s :
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SUPRUNENKO, v, 4, SUKhOHLIN, Ya,, and 10k, v Ty,
. "Current Heating of a Depge Plasma with 013
- Current Cas»Discharge"' e

by microwave radiation can arise, retarding. the drift of\electrons and stabilizing
its velocity at a fixed level, Experiments have also shown the existence of
anomalous plagma resistance, leading to the spread of the turbulent nethoed of
heating, The develovment of highufrequency ;insta.bilitiesf has teen shown to

"~ Prodyce effective heating of the eleciron and ion ‘Components of the plasnma,

S Analysis shows that the anomalous resfsta.'rice and effective heating of electrons
and ions are the result of a complex'combinaticn of current instabilities which
va.;ise in sequence &s various criteria are met in a high-current_: €8s discharge,
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ALERSIN, V. F., BIRYUKOV, 0. V., VISHNEVETSKIY, V. N., GEORGIYEVSKIY, A. V., 4
GROT,. Yu. I., DIKIY, A. G., ZISER, V. Ye., KITAYEVSKIY, L. KH., KONOTOP, ~ ]
P. I., POGOZHEV, D. P., PELETMINSKAYA, V. G., SERGEYEV, Yu. F., SMIRNOV, i
V. G., SUPRUNENKO, V. A., TOLOK, V, T., and TARAN, V. M.

_"Devélopment and Synthesis of’the-“Uraganﬁ:stellarator and Iﬁvéstigation
of Magnetic Surfaces of High Shear" =« « = .

’ i_Kiév; Fizika Plasmy i Problemy Uﬁravlyayeﬁbgo_Termcyadeinogo:Sinteza
(Plasma Physics and ProblemS'in:Coﬁ;rolledjThe:moﬁucleax Synthasis ~--

- collection .of works) "Naukova dumka," No 3,.1972, pp 73~112

Abstract: After an initial section devoted to. a teview ‘of the literature
‘on the magnetic surfaces of toroidal stellarators and the principles of

stellarators in general, the authgrshanalyéeithe,”Uragaﬁ" specifically. )
In particular, this paper is concerned with.the problems involved in 1B
choosing the parameters of the magnetic systen for the racetrack stel~. i I
~larator tc obtain magnetic surfabesgwith'high»shear.'1Tbis lagt term is
defined as the extent of crossing .of the magnetic lines of force. The

synthesis and adjustment of the magnetic system are also examined, and
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Vave" -

o PﬁbScGw; Zhurnal
. PP 123t

" ABSTRACT: ' The authors present the results of an exparinental investigating
of the intsraction between an.electron beam and. g plasma in which large ampli-
tude ion-cyclotron oscillati ;

Eksperimental'hay i 'Teozf'ezticheskby Fiziki : Cctober, 1972;

Lo from. the wsual beam-

3, H radintion frequercy is

ron plasma"frequency.. ‘The amolitude of i the radiation de-

7 SIET on the strength of the external magnetic field, ang
i 1S maximum i i

that on cyclotron Yeve amplitude, mue
" radiation obsepyed %0 tha

frequensy

) uency :, i raﬁiation is the sgme
on eyelotron ‘Trequency, the amplitude of the SEF

of ithe vlasma increases

T ) T T
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&YKOV V. G. '{ARDU»’L i, V. I., LD'LR, Vu F., FLJ’ v, .“. I., TOLOK, v, T
Phys1cote Hv cal Instltute ol the Acadﬂ*" of Sc1enceu oi Fhe RYSCRT EN ey e

S "Investlg tion of Plasma Contalnucnt 1n the LJ"netlc Flclu of a Facetrac?
: hlvh Diversert

Lenlnprad Zhurns) Tekhnichekkoy F141k1 Vo] h? mo 5, p’" 7” PP 939-9l5

:Abstract~ An experimentaiy study ig mﬂde of the tlme of contalrmenb of
Plasmg barticles ip racefrack Vith a d:verter. The trap yag filled wigh
plasma by injection from g toaxial souree! thrOLvh magnetic Slits in the
divertep, It vas found that the diverter conr;guratlon ENSUTES plagsms
equilibriy., in g toroigal magnetic fiela w1thout vototicn’l ira, sformation
of-the linze of foree of the magnetje’ field.  1yq traps can pe distinguishes
in the systen: 2 eorkserey trap in;the'dchrter and g Lo*01dal trap. The
barticles Erift rore rapidly in the diverter: mannnfln r'i21d because or plasre
drift in the magnetie slits, e lifetime of the plasma. in tha divertap Ty
is independent e? the m: agnetice riﬁld'H. In-the: toroidal na tnetic fielq the
lifetime Ta~E, losses being dup both ¢q drift in the Qiverter eng the de.

_ velopment of ins Stabilitie Sinee in this! eXporimeng a clissival divartor
with- & continuous ] ier betweon the centrﬂl coil er tJE,LﬂlL of the
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ALEKSIN, v, 7., BIRYUKOV, 0. v., GEORUIEVSKIY, 4, v, LT EVSKTY,
L KH., KOMAR,'YE, G, LuGInoy 5,75, MalYshnb, 1, e, MOS0SZON S,
- ASSPorkovicy) A, Ver HOZHDEST {LySyTy" Be Ve, SiSicandkry. o L.,
SINEL'NIKOV, the 1ags g, D., SukoLov, "yy. 4 SUPRUNENKO, "V, 4.,
TOLO} L, Clilitakov, g, F,, and SHABLL 'NIKoy, P

 "The Experimental Thermonuclear 'I,J;é'vi"ccf'iurégénin | |
.;Hdsddw;'AnbhnayavEnergIYa; Vol 28, No 1, yan 70, PP 22-24

©. .Abstracg: An urgent tagy of stellaracor. research ig & definitive
elucidation of the reasong fop anomalous: diffyusion in a Stellarator,
s 'woll as the effect of the shear ang 'magn«.aticv well on ghe coni'ing-
.ment of a hot and depse Piasma, Thoss. questiony will be studied op
tho "Uragann stellarator, Conscruccion of  the "Uragean® Stellaratop
. ¥as begun at the Suggestion of 1, Vo. KUKCHATOV andrcc{mplet;ed in 19&7.
- The physjica] substantiatiop and“technicalsaSsignment~bf developing
~ and ‘constryct ng the Complex were devalopad}an the PhySicQtechnical
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“Ihsticuce of the Academy of Sciences Ukrainjap SSRiunder the dirac-
tion of K. D, SINEL'NIKOV, "ho took ap &ctive part in the solution

o ef theoretical and technicaj Questions,: Organizat;ons Talding part
in therdevelopmenc of the project»and~the~construc;ion of the complex
ineluded the Scientifie Hesearch-Institute of Electrophysical Lquip-

. Ment imeni p, vy, Yefremovy, the Elektrosils Electrical Lngineering Gom~
bine, the Khartkov Polytechnic Instituge imeni v, L. Lenin, ¢pe Elec-

" The Principal feature ofvtﬁé'"Uiééah“‘iefhighfsheab (of the
order of 0,02 and 0.1) at g high level Of magnetic fiald strength
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VISHNEVETSKIY, V.M., VOYTENKO, D. A., VOLKOV, YB. D., DIXTY, A,.G,, ZALKTMD,
V;'ﬂe,’KONOTON, P, 1., MOISEYEV, S, S., EAYLICHENKO, 0. 5., PASHNEY, vV, K.,
SUPRUNENKO, Y, A,, %&»,, TERESHCHENKO, F. F., TONKOPRYAD, V. k., asd
TARASENKO, V., P., Phys co~Technical Institute of Acadeny of Sclences Ulkrainian
SSR, Kharkov e A g g -

"Energy Losses of Plasma in a "Uragan' Stellarator With Large Shear

p Xieé, Ukraihskiy Fizicheskiy Zhuinai; Volﬁig;lNo 8, Aﬁgi71, PP 1320-1323

Abstract: Investigations of the rate of energzy losses in plasna have shown
that the holding time of rarticles significantly exceeds the ecnergy life

time when the plasm is of collision type. :This article discusses the results
of~investigations on the rate of energy losses of collizion~type rlasma for
the "Uragan" stellarator, The authors study the derendence or energy life
time of the piasra on the amount of shear and the angle of conversion, They
kake extensive use of gravhs to illuStratE~their’findings and ©ind that tke
experimental points lie on a straight line, The authors. conclude that the
results may be explained on the basis that a temperatureﬁdrift-instability
develops in the plasma, The articleecontaius~5ffigu:esfand 8 bibliographic

... eatries, .-
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TOLOK, V. Tu3 et al (Physics-Engineering Tnstitute of the Ukrairian Academy
‘oF ‘Gciences, Khar'kov) ' R g o :

Study of $he Drift and Equilibriun of a Plasma in a Toroidal Nagnetic Field

- with a Diverter" -

: "?‘.Kiév_,i Urainsidy Fizicheskiy Zhurnals Febmlary, 19713 PP[ 303-8

ABSTRACT: A study was made of the drift and ‘equilibrium of a plasma jet with
axial injection in the magnetic system of a divertor comnected to a toroidal
magnetic f£ield which produced 2 1B0-degroe turn of: the: lines: of force, A com=
parison was made of the passage of the plasma along the boroddal portion,
with the presence and absence. of the divertor configuration. - Tt was shown
experimentally that the divertor magnetic field, joined rith the toroidal mag-
netic field, sharply reduces the teroidal drift of the plasma jet, thanks to
the removal of the transverse ‘elantrical polardzation fleld of the plasma by
“currents pagaing along the magnotic lines: of: force and t:losing through the
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A3STRACT{EXTRACT——IT SHCULD BE STATED.THAT,THE:NORLD METEQRULOG[CAL’ .
T RGANIZATION AND YHE<1NTERGDVERNMENTALEOCEANUGRAPHYC COMMITYEE ARE NOW
 TAKIRG MEASURES: FOR [MPROVING THE‘GLO%QL'OBSERVATIQN SYSTEM IN QUEAN
REGIONS BY ADDING OTHER SYSTEMS TO SATELLITE OBSERVATIONS. AN
INTERNATIGNAL pROGRAM KNOWN AS THE=UN[E!ED;GLOBAL;&YSTEH gF OCEARIC
STATICNS HAS DEEN FORMULATED.. A NATIO&AL:CDMM[SSSGN gne THIS PROGRAM HAS
BEEN ESTABLISHED IN QUR COUNTRY. - GUIDANCE OF VESSELS ALGNG RECOMMENDED
COURSES HAS BECCME COMMONPLACE DURING RECENT VEARSW [y THIS WORK
‘GCEANGLOGISTS AND,NEATHERMEN,-UN THEZBASTS;OF*NGhTﬂER AND WAVE FURECASTS
FOR 3-5-7 DAYS IN ADVANCE, GIVE SHIP CAPTAINS_RECUMHENGATIONS O THE
COURSES TU FOLLOW TG AVOLD BADZWEATHER}{HIGH mnvEsgAND;CDUNTERCURRENTS.
HoW IS THIS ACTUALLY ACCOMPLISHED?,VTHEvSHIP £APTAIN DIRECTS AN INQUIRY
0 THE APPRUPRIATE FORECASTING: AGENCY NOT LATER THAN 4 DAY PRIOR TO '
APPROACH COF THE VESSEL TO THE SERV&CED'REGIONp' UPON RECETVING SUCH A
" REQUEST, THE HYDREMETEDRDLDGICALjCENTER OR WEATHEHR BUREAU FORMULATES AND
- - SENDS TG THE SHIP ITS FIRST RECOMMENDATION WHICH. GONTAINS A CONCISE
REVIEW OF HYDRGMETEOROLDGICAL:coaDXTlﬂNSwiN THE NAVIGATION REGIGN;
CCORDINATES OF THE RECDMHENDED*TRACKQFORiTHREE'DRHFOUW DAYS IN ADVANCE;
FORECAST CF WIND, WAVES ICEECONuleoNS,iETC;'ALDNG THE VESSEL'S TRACK

On THE FIRST AND SECOND DAYSe - AS THEISHIP CROSSES THE DCEAN THE

- FORECASTING AGEWCLY DALY CGNFIRMS.»02%IFJHYDRDMEYEDROLUGICAL CONDITIONS
| CHANGE, REFINES THE eaanxsa'aacuﬁmeunﬁu;cnoapxmmrgs Qf THE TRACK AND

. ALSU TRANSMITS A FGRECAST'UFHYnRoMETEpRQLOGICAu;pumo1rxoms Fof THE NEXT

TWO DAYS.
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, ABSTRACT/EXTRACT--IF THE HYDRG%E:LURGLCGICAL CONDETIGNS ALONG THE VESSEL'S
' TRACK ARE SHARPLY DETERIQORATING, THE HYDROMETEOQRGLOGICAL CENTER OR
WEATHER BUREAU, WHICH IS GUIDING THE VESSEL, QUICKLY TRANSMITS TQ THE

VESSEL A RECOMMENDAT ION ON CHANGING THE TRACK ANO APPROPRIATE

INFCRMATICN. THE SHIP'S CAPTAIN CONFIRMS RECELIPT OF THE FIRST

RECOMMENDATION AND DURING THE CRUSSING REGULARLY COMMUNICATES TO THE

FORECASTING AGENZY INFORMATION ON THE SHIP'*S: POSITIOM{AND WEATHER IN THE
CNAVIGATIGN REGIGN. IF FOR ANY REASON THE SHIP ncvrAr&s FROM THE
. RECOMMENDED-COURSE, THE CAPTAIN MUST REPORT THIS 10 THE
fqrdvnRUMcTECRnLOGKCAL CENTER OR.WEATHER BUREAU..  UPON COMPLETING THE
T VOYAGE THE CAPTAIN SENDS AN EVALUATION OF THE QUALITY gF THE
" RECCMMENDATIONS TO THE FORECASTING AGENCY. THE ‘GUIDAMNCE OF VESSELS
| ALONG RECOMMENDED COURSES GIVES AN ENORMOUS SAVINGS IN BOTH MONEY AND IN
° SHIP DAYS. FPOR EXAMPLE, DURING THE FIRST 11 MONTHS OF 1969 ALONE VHE

- GUIDAMCE CF 1,129 SHIPS BY THIS METHOD! RESULTED 'IN THE SAVING OF 318
SHIP DAYS COR H0ORE THAN FIVE HMILLION: RUBLES. DURING RECENT YEARS THE
“HYDPORETECROLOGICAL SERVICING OF SUCH. NBJECTS AS CRANES, DOCKS, DAMAGED
VESSELS, ETC. AND SMALL FISHING SHIPS: IN:OCEAN FISHING AREAS HAS BECOME
© GCUMMONPLACE. WEATHER TEAMS PARTICIPATE DIRECTLY ‘IN THESE VOYAGES;

CRECEIVING, CGMPILING, AND PRGCESSING THE NECESSARY DATA ON VESSELS, THEY
COINFURE THE SHIP CAPTAINS CONCERWING THE - lNPcNOING WEATHER o NDH, IN
C ADDITION TO SERVICING WHALERS AND FISHING &‘?StLS IN BISHING REGIOMS OF
“THE NORTH ATLANTIC AND NORTH PACIFIC OCEANS , - HHﬂ"Hl R YEAMS ARE REGULARLY
SERVICING THE FISHING FLEET IN. ANTARCTXCA. THE Gulr 0F GUINEA AND THE

CBERING SEAs -~ - -

R RETREa el S e .:mn- jirerramrniz miu.rimnmui it Shizbilb il eltbili st
B R R N R R T R T T N T P [ R B R T M
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~ABSTRACT/EXTRACT— It 1963 THE WORKERS OF THE HYDRUOMETEQRULOGIC AL SERVICE
~ SERVICED 749 RUNS OF CRANES, DUCKS,: DAMAGED VESSELS, ETC.,
BY SYNOPTIC TEAMS (FOR EXAMPLE,_DUR&NG?RUNS DF'SHIP$ IN THE FAR EAST).
WE FEFL THAT THIS TYPE OF SERVICING&SHOULD%BE'EKPANDED IN EVERY POSSIBLE
WAY. THE SERVICING OF SMALL SHIPS OPERATING IN THE COASTAL ZONE AND

ORGANIZED FISHING FLEETS REQUIRES RADICAL EMPROVEMENT., [T IS NECESSARY
THAT: FORECASTS AND STORM WARNINGS BE:!SUPPLIED TO:EVERY SMALL VESSEL
AFLOAT.  FOR EXAMPLE, CREATION. OF THE FOLLOWING : WARNING SYSTEM CAN BE
VISUALIZED., THE MINISTRIES QF THE NAVY, FISHING INDUSTRY AND

- -HYDROMETEGROLOGICAL SERVICE‘HILL-SUPPLY-RADID’SVATIDNS WHICH ARDUND THE
CLOCK wILL TRANSMIT DATA ON THE.ACTUAL;NEATHERiiFGREﬁAST THE WEATHER AND
STATE OF THE SEA AND TRANSHIT STORM \WARNINGS FOR.THE: REGIONS SERVICED BvY
. THESE RAQID STATIUNS, ALL SMA&L.SHKPSC(ANDEON‘SHDRE§ SHIP OWNERS) HAVE
VERY SIMPLE RECEIVERS WHICH CAN{RECELVE?NEATHER_ﬂNFO&MATIGN. STILL
BETTER, THESE RECETVERS CouLD ALHAYS BE TURNED ON AND AT ANY TIME 0OF pAY
COULD RECEIVE A CONVENTIONAL - STGNAL INDICATING "THE GNSET OF TRANSMISS IGN
OF “A STORM WARNING. NOW THElHYDRDMETEORULOG!CALqSERVIcE IS :
DISSEMINATING ITS 1NFORHATKGN*HIDELY;;}¥HE'TRANSMISSfONS OF TNS OF RADIO
STATIONS ARE PRAVIDING SUHHARIES;AND@GIVINGfFORECAS?S 0F :
HYDRUMETEQROLOGICAL CDNDITIONS,:TRANSMITTING SYNOPTIC AND HYDROSYNOPTIC
MAPS BY PHGTOTELEGRAPH, REFDRTING»ONzICE,CONDITIGNS, WAVES, ETC. FOR
SEAMEN ANU FISHERMEN. By RESOLUTION 'OF THE WORLD METECROLOGICAL
ORGANIZATION, THE ENTIRE WORLD OCEAN ‘IS .BROKEN DUWN INTO INDIVIDUAL

REGIONS FOR SERVICING WITH HYDROMET EGROLOGI CAL INFORMAT ION.
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ABSTRACT/EXTRACT--THESE REGIONS ARE SERVICED ay OIFFERENT COUNTRIES.
ACCORDINGLY, REGARDLESS gF THE  REGION OF THE WLIRLD OCEAN WHERE ouR
VESSELS MAY FIND THEMSELVES, THEY ALWAYS WILL BE ABLE Tg RECEIVE THE
-~ NECESSARY HYDRUMETEORULDGICAL@INFORMLTIQN,ﬁPRQV&DED{ OF COURSE, THEY
- -HEAR RADIO REPORTS Frgp THEfﬂ_PRDPRilIE?RADIOMEFEUROLUGICAL CENTER.
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" BOVA, N. T. and TOLSTIKQV, Yu. V.. ' ' :
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- "Application of jther Multiple Reflection Method to Computing Microwave Range
Nodes with the Electronic Computer” I Ty -

Kiev, Izvestiya VUZ--Radicelektronika, Vol 13, No 11, 1970, pp 1297-1304

Abstract: This paper gerernlizes the results of an earlier paper (Bova, N. T.,
et al, Raschet odnorodnoy 1lnii 8 proizvol'nym chislom: sosredotochennykh neod-
norodnostey -- Computation of Uniform Lines with an Arbitrery Number of Lumped
Nommiformities -- Izv. VUZ USSR--Radiotelkhnika, 1963,:5, Fo 3, p 376) in
vhich the nodecounting was considered from the polnt of view of a wave passing
along a line with the multiple reflections between nonuniformities taken into
account. - The formulae obtained in the present paper are written in a form
convenient for programming o computer. The authors consider the steady state
in a line containing n nonuniformities, and meke up an: euxilliary matrix for
further processing the results. To illustrate their methods, tney discuss the
practical problem of computing a uniform lins cont«ainij;g n identical elements
‘equidistant from each other. They claim for their method the advantage of
‘being useful for transient s weil as stepdystate proctsees in microwave devices.
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DESCRIPTION oF PLANETARY WAVES BY THE DIFFERENCE MLTHoDS

[Article by Candidate of Physfcal ‘ard M
E24 “1n3titute 6 F Physica 6
3. Russian; Ho 3,°1972

nz‘..,_nurh%bu‘.«.cT,.snnu‘..m....‘.wnu;mv,wm:..., V. G, -
‘the Attosphere; Moceouw, Hetaors IS e Ty AT
» submitted. 2] May 1971, pp 24-32)

*A study wus made af
...vorticity “granafer e
" ‘methods, The _ervotg

_ . e analvze

netion of the acale o.n,rvn.munn...nvw:nn
For:the.cose of the cencrs -diffrrence ‘sehone) an’e: .
“80Lx : Tence’ Eraisport. equaticn .of the s -
¥ vas Constructed. for.a arid with 21
Hethiods of integration with respect to
timé Are compared. . . - : : R

In recent years, the. uathods o€ integrating the nonlinear gquations of
or p ngmn.uonunuuw»dm.aﬁn.:n Prangute fields
’ alements encompassing the entfye

e sinntficane

; Acer advection of the vore
. tletty. In the case af eaact differentiation with TesSpect to time, the {n-
. nnnanna.nn:aﬁ.nﬁ:nam.«unwuinn for tha entire nnnannoﬁo?ua:cm cartain
V.JHEE..an»n, invariants of che tnvestipated fields.

In n%o n..-a.om the ennnnquu.»n vorticicy equation, these iavarirats will
be the kinette energy and the square of the abzolute vorticity averaged over
the repion, - 1t 49 el

ear that retaining the ncgnwn»n.nnﬁﬁnsm? im not con-
Bistent with exthition of infinite amplitudes g the vave componenty and,
Rnoawnacn:nuv.. protects against =ua::usn.,noan=»nnun= »;mn..&ﬁ:w,. ‘Howvever,
ruplacement of exact differentiarion with respent to tine hy the Llntte~dtfforence
B anralog.can disturb the invarisace of the above-mentioned quadratic characteriscics
oy ond lead to computaties instabilicy, In addition, the application of finfre
O differencen with Teapect ta space and rime even 1n the.case of 4 stable

caleu-
. ldedon unavoidably leads to ervors »:,.mnnomu»ar_a the amplitude’ and Phase of
diffarent vaves, g ;. ; ) :
. . - 27 - .
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